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thickness. No signs ofhmgworm infestation was observed. In addition, feeding 
FR with FGSM provide more profit of PhP485.00 than those fed FR without 
FGSM 

Based on the result of both feeding trials, FGSM could replace 10% 
commercial mash; and 37.5% and 60% soybean oil meal in formulated ymwr and 
finisher ration respectively. Thus, FGSM is a good protein source for swine and 
provide additional income to swine raisers. 

Key\Vords: Golden snail, swine/b<>Wpig 
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Mindanao forests have not been spared from wanton destruction due 
to human activities. An inventory of flora in selected forests of Mindanao was 
conducted to assess its status and conserve the endanger~ endemic, and 
economically important species in the said mountains. 

Through survey, collection and participatory establishment of a I ·ha 
plot) an assessment of plant diversity in Mt. M~ Mt. Kalatungan and Mt. 
Malindang in Mindanao revealed the presence of 963 species, 231 genera and 
182 fiunilies. Noteworthy was the discovery ~f new records of mosses in the 
Philippines, viz., Chaetomitrium homdulum, Metadislichophyllum rhizophorum 
and Camptochaeta subporotrichoides. Assessment of conservation status of 
each species showed 12 endanga-ed species, 252 endemic species, 17 rare species, 
187 eccnomfoally important species an'd 10 species of socio--cultural importance. 
An initiative to conserve these endangered, endemic, rare and economically 
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important species was conducted by propagating them in the garden and in the 
greenhouse as part of the ex situ conservation and as sources of explants for in 
vitro culture. Those plants that were successfully cuJtured/propagated through. 
in vitro were Lycopodium clavatum (rare and ornamental fern ally), Lycopodium 
cernuum (medicinal and ornamental fern ally), Uvaria rufa (om.amental and 
medicinal), Dj/lenia phWppinensis (endemic and ornamental), Arisaema sp. 
(ornamental)~ Medinil/a sp. (rare and ornamental) and Diospyros pldlippinensis 
(endemic). Through the participation of the Subanons and Talaandigs, the 
abundance, local names and uses of the botanical resources were made possible. 
Some species considered to be endangered, endemic and economically important 
were saved through in situ and ex situ conservation. Findings of this study have 
led the community to identify the Nursery and Economic Garden as livelihood 
projects. 

Keywords: flora, inventQrY, assessment, ex situ conservation 
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An altitudinal transect study of pteridophytes was conducted at the 
northeastern slope of Mt. Banahaw de l.ucban. Ninety-three (93) species 
representing 47 genera and 24 .families were found in the study area. Fourteen 
percent (14%) of which are Philippine endemics. The most repra;ented families 
are Polypodiaceae (11 spp. ), Hymenophyllaceae ( 1.1 spp.) and Aspleniaceae (9 
spp.) whil~ the most represented g~era are Asplenium (9 spp. ), Lycopodium (5 
spp.) and Selaginella (5 spp.). The pterido-tlora of1he mountain exhibits a stroog 
Malesian floristic affinity. 

Five altitudinal pteridopbyte zones are proposed based on the results 
of cluster analysis. and principal component analysis: Zone 1, Cyathea 
contaminmrs- Dicrampteris- Nephrolepis- Diplazium patches from 700- 800 
m a.s.l.; Zeae 2, Sphaerostephanos hirsutus var. hirsutus ,_ Selaginel/a delicatula 
patches from 7SO ·- 900 m a.s.l.; Zone 3, Cyathea philippinensis - Selaginena 
patches from 900 - 1200 m a.s.1.; Zone 4, Cyathea philippinensis - Cyathea 
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callosa -Asplenium cymbifolitun • Selaginella cumingiana patches from 1200 -
1550 m a.s.l and; Zone 5 which is farther divided into Sub-zoae 5A, Cyathe·a 
callosa- Cyathea loheri-Hymenophyl1aceae patches from 1550- 1800 m a.s.J. 
and Sub-zone SB, Cyathea loheri- Cepbalornanes apiifolia patches from 1800-
1875 m a.s.l. These pteridophyte zon~ coincide with the woody speeies zones 
and differ significantly with the altitudinal fern mnes on Mt. Makiling. 

Species diversity gradually increases with elevation, reaching a maximmn 
at 814 ·- 886 m a.s.1. On the other h~d, species cover did not show any direct 
relationship with altitude. Majority of the fem patdtes shelters all the pteridophyte 
height cl~ designated in this study. At least 85% of the ptcridophyte species 
are preferential. 

Stepwise multiple regression analysis reveals that altitude and soil pH 
exhibit a linear relationship with pteridophyte species distribution. Altitude and 
soil pH influences 65% of the variation in principal component 1 [PCl = 0.0839+ 
O..OOlO(altitude)- 0.2072(soil pH); r = 0.8058] andexplains21°/0ofthevariat:ion in 
principa1 ~pm.ent2 [PC2 = 2.0453 - O.OOOS(altitude )-0.2560(soil pH); r= 0.5206]. 
On the other hand, slope was found to be linearly related to species diversity, 
e;xplaining 16%ofthevariationinH'[H'= l.492&+0.0092(Slope); r=0.3995]. The 
strong linear relationship expressed by pteridophyte distribution with elevation 
justifies the designation of altitudinal pteridophyte zones. 

Keywordlc Pteridophytes, distribution, Mi. Banahaw de Lucban 
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Our group studied the bioJogy and cultivation of this wild edible 
mushroom Schizophyllum commune which may lead to the d. evelopment of 
research - based production technology. Also, its nutriceutical and anbDacterial 
ptoperties were evaluated. 
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Spores of S. commune germinated best when immersed in rice bran 
decoction (pH 7.5) and incubated under illuminated condition at 32oC. 
Domestication studies showed that S. comm1me can be cultivated on natural 
substrates. Coconut water is the most apprqn'iate culture medium foc the mycelial 
production. Milled· rice and palay seeds oould support luxuriant mycelial growth 
and thus could serve as best mother spawning materials or starters. Its fruiting 
bodies grow best on a combination of sawdUst and 5% rice bran. Among the 
logs evaluated, mango yielded quality fruiting bodies compared to ipil -ipiJ, rain 
tree and paper tree. 

With regard to the nutriceutical and antihlcterial properties, S. commwie 
contains appreciable amount of protein (22%), crude fiber (3.59%), and 
carbohydrates (59 .56 % ) which merit it to be considered as nutritious food. The 
immobilized form of S. commune could overcome and suppress the growth and 
further colonization of Staphylococcus aweus and Escherichia coli. 

These significant findings affirm. that S. commune is a newly cultivated 
edible mushroom with nutriceutical and antibacterial properties. 

Keywords.: fungal flora, nutriceutical, Philippine fung~ Schizophyllum commune, 
wild OOl'ble mwihroom 
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The comm.W1ity structure of marine organisms was assessed in an 
exploited intertidal .sandtlat in PangWl bay. A stratified sampling method using 
transects lines and quadrats was employed to study the intertidal flat. Div.ersity 
indices, cluster analysis, detrended correspondence analysis, principal 
ccmpcnent analysis were used to evaluate the data collected in two sampling 
periods. Physicochemical parameters of the water and sediment of the area was 
also studied in relation to the distribution and abundance of organisms. Only 
on.e species of algae and one species of seaweed was found. The.re are two 
species ofmollusks found in the area with 29 bivalves and 3 gastropods. The 
dominant species is Modiolu.s metcalfei followed by Katylesia hianti.na and 
third is Meretrix meretriX. There arc 11 groups of meio&una present in the area 
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with nematoda as the dominant organism. Only two species of mangroves were 
found, Sonneratia and Avicennia. Multivariate analysis showed the community 
structme of the organisms in the intertidal flat generally has only few species as 
indicated by its low spet.ies richness value and are randomly distributed but not 
directly associated with the physicochemical properties of the sediments and 
water. 

Keywords: community structure, Macrophytes, mollusks, seaweeds~ 
mangrove, Panguil Bay 
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An inventory of reptiles in Mt. K.imangkil of Mindanao Island in the 
Philippines was cooducted employing the cruising method. A total of l3 2 reptiles 
represented by 17 species, among which are Philippine endemics of8 liz.ards and 
five snakes. Altitudinar distribution and habitat preferences of the collected 
species were noted while a preliminary data on their breeding season were 
collected. Overall a4isessment revealed that the presence of a large number of 
Philippine endemics in Mt. Kimangldl indicates that the area is of excellent quality 
pro\iding hab_itat to a large number of reptiles including Dasia griffini and 
Hologerrwn philippinum which are known to exist only in Palawan and LU1.on 
respectively. The data presented are the first ever establ:iShed for Mt. Kimangkil 
setting a milestone in the discovery of possible new subspecies in the area. 

Keywords: reptiles, Mt. Kimangki~ Dasia grtjftni, Hologerrum phllippinum 
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A plankton study of Maragondon River» Cavite was conducted for 
classification and identification purposes. Three stations of 50 meters across 
the river were established. Plankton colle.ction was done vertically and 
horizontally. Four parameters were observed: pH, temperature, dissoJved oxygen, 
salinity, depth and current. Collected water samples were placed in a container 
preserved with 4% formalin. Plankton species present were analyzed using the 
Sedgewick Rafter counting chamber and a binocular microscope. The study 
obtained 14 genera of phytoplanktons and 9 genera of zooplanktons. 
Coscinodiscus radiatus and Ca/anuy helgolandicus were the most abundant 
species of planktons. The Simpson index of diversity is 11.9 for phytoplanktons 
and 7.9 for zooplanktons indicating high diversity.of planktons thriving in the 
river. pH, tempetature and depth were recorded and correlated with the number 
of planktons counted. 

Keywords: planktons, taxonomic, ecological, phytoplanktons, zooplanktons 
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Five species ofladybird beetles belonging to the tribe Coccinell ini 
with a sii,e ranging from 8mm to 13mm, Anisolemnia reichi {Mulsant), 
Docimocaria commingi (Mulsant, Leis manilla11a (Mulsant, L. paultnae 
(Mulsant) and Synonycha grandis Thunberg were described. These enormous 
ladybirds were found to be imP.ortant predators of aphids. Four species were 
found to be endemic to the Philippines except tbr S. gr:andis. 

Keywords: gargantuan, ladybird beetles, endemic, Coooinellini 
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A faunal inventory in the mangrove areas of the Camotes group of 
lsJands was conducted. There were eight mangrove areas where the study was 
conducted. Area 1 is Timarong, Poro, Cebu; Area 2 is Tiguis, Poro, Cebu; Arca 3 
is Unidos, San Francisco, Cebu: Area 4 is McArthur, Tudela, Cebu; Area 5 is 
Vtllahermosa, Tudela; Area 6 is Puertobello, Tudela, Cebu; Area 7 is Upper 
Poblacion, Pilar Cebu and Area 8 is Lower Poblacion, Pilar~ Cebu. Sampling was 
dcoe using a 600-m encircling net installed during rugh tide and harvested dW'ing 
low tide. Fish and invertebrates collected from each area were identified and 
individuals were COtmted. ~lt showed 74 species of fish inhabit the mangroves 
of Camotes belonging to 61 genera and 35 families. Twenty-five species of 
invertebrates were likewise found belonging to 19 genera and families. Among 
the areas sampled~ area 2 was found to have the highest frequency of fish and 
invertebrates. The most dominant species of .fish and invertebrates common to 
all areas are Atherinomorous ogi/byi and Charbdis hawaiiensis. respectively. 

Keywords: mangroves, Camotes Islan~ inventory, fauna. 
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Eleven species of lac insects, including three previuusty known from 
the Philippines, are reported from Southeast Asia. Tachardina aurantiaca 
(Cockerell) is redescribed from Christmas Island, Indonesia and Malaysia and 
the Maldives. A species of Kerria from Vietnam is described as new to science. 
Diagnostic characters and distributional notes are provided for the rest of the 
species, namely: Kerria (Chamberliniella)flci(Green), K(C.)greeniChamberli~ 
K. (C.) javana Chamberlin, K. (C.) rangoonensis Chamberlin, K. (K) chinensis 
(Mahdihassan), K.(K) lacca lacca (Kerr), K(K) Jacca takahashii Varshney, 
Paratachardina minuta (Morrison) and Paratachardina sp. Based on 
preliminary cladistic analyses, Kerrla species from Southeast Asia form a 
monophyletic group, which is sister to the other Kerria species from India, Sri 
Lanka and the rest of Asia. A taxonomic key and illustrations are provided to 
facilitate their identification. Several reasons are offered and discussed as 
possible explanations for the seemingly depauperate lac insect fauna of this 
'biogeograpbically significant region. 

Keywords: lac insects, Hem4>tera, Coccoidca, Kerriidae, Ken-la, 
Paratachardina, Tachardina, taxonomy, biogeography 
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The striped flea beetle, Phyllotreta . striolata Fab. 
(Coleoptea:Chrysomelidae), is one of the major prob]em topak-choi production 
in Central LU2'.on. Adult beetles fed on the cotyledon, surfuce leaves and produced 
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small pits, later these damage tissue breaks up producing a shot hole appearance. 
The severe infestation on emerging pJants resulted to uneven growth and death 
of seedlings. 

The biology of P. striolata was studied under laboratory condition at 
temperature and relative humidity ranged from 27 to 32oC and 52 to 38%, 
respectively. The population abundance was monitored on 8 crops of pak-choi 
from December 2002 tQ November 2003 at Experimental Raarch Area of Central 
Luzon State University; Science City of Muiioz, Nueva Ecija. 

The total development period of P. striolata lasted for 18.35 ± 0.25 
days, ranged from 16-18 days. The incubation period of the eggs lasted 3.53 ± 
0.30 days (range, 3-5 days) with 73 .1% hatchability. 'I'he P, striolata underwent 
three larval instars. The duration of the larval stadia are: 1 si stadium, 2.54 ± 0.36 
days (range, 2-4 days) second stadium, 2.83 ± 0.21 days (range, 3-5 days) and 
third stadiwn, 3 .14 ± 0.14 days (range, 2-5 days). The prepupa and pupal stadia 
are: 2.30 ± 0.06 days (ran¥e, 2·3 days) and 4.02 :r: 0.15 days (range, 3-6 days), 
respectively. 

Adult loogevity lasted for 39.6:8 ± 14.03 days(range,21-62 days) in male 
and 36.56± 11.53 days (range, 20-59 days) in female. The mean female tecundity 
was563.l6± 149.24(range, 325-961 eggs,'fumaie). 

Chinese cabbage, Brass lea pekinenris (Lour.) was the most preferred 
host plant, followed by pak-choi, Brassica campesJris var. chinensis L. and 
Indian mustard, Brassica juncea L. Uie population of adult P. strlolata was 
abundant in December to April with peak of popuJation in March and declined in 
May. Population of P. striolaf a was not observed in June to August. Its 
population was significantly affected by rainfall Results provided l>iological 
informations and population trends of P. striolata~ which may contribute to the 
formulation of effective control measures in Central Luzon. 

Keywords: Phyllotl'f!ta striolata; Development period; Population Abundance; 
Cruciferae; Brassica campestris var. chlnensis 
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REPRODUCTIVE POTENTIAL OF CDTTON BOLLWORM, 
Ht/Jcoverpa armigtra Hubner (Lepidoptera: Noctuidae) AND ITS 

HOST ICHNEUMONID WASP, Eriborus argenteopilosus 
(HYMENOPI'ERA:ICHNEUMONIDAE) 

Leonardo T. Pascua*' and Miriam E. Pascua1 
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In the Philippines, cotton production is always threatened by the c~on 
bollworm Helicoverpa armigera Hubner (Lepidoptera:Noctuidae). This pest is 
considered as the most serious pests of cotton. It attacks the terminal buds. young 
leaves, flowers, squares and bolls causing a reduction in seedexxton yield by 28 to 
97%. 

In the Philippines, manynaturaUy cxx;urring parasitoids play an imp<rtant 
role in reducing the population of the cotton bollworm, Helicoverpa armigera 
(Hubner) in cotton fields. They can be used to manage the pest in a sustainable 
way. One of the potential patasitod is the Eriborus argenteopilosus. 

The reproductive potential of a parasitoid and its host is one of the 
factors to be considered in evaluating its performance as a biological control 
agent. A parasitiod is considered as a promising biological control agent when 
its reproductive potential is equal or higher than that of its host insect. 

The study was conducted under screen house conditions for H 
armigera and under laboratory conditions for E. argenleopi/osus. The 
reproductive potential of the two insects were calculated using an ag~specific 
life table analysis. 

The intrinsic rateofincrease(r rJ was 0.13 and the finite rateofincrease 
in numbers (l) was l. l 4 females/female/day with a net reproductive rate oft 71. 9. 
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A generation was completed in 39.7 days. Populations can increase weekly 2.5 
times. When reaching the stable age distribution, H armigera population age 
composition was 52.30% eggs, 18.94% first inst.ar larvae, 12.38% second instar 
larvae, 5.53% third instar larvae, 4.57% fourth instar larvae, 2.10% fifth instar 
larvae, l .42% sixth instar larvae. 2.31 % pupa~ and 0.45% adults. 

Eriborus argenteopilosus had a net reproductive rate of 36.2 and 
completed its generation in 21.4 days. The egg and larvae devel~ within 10.6 
days and the pupa in 8.3 days. The intrinsic rate of increase and finite rate of 
increase in numbers were 0.17 and 1.18 females per fumale per day, respectively. 
The population of the wasp would be able to multiply 3.2 times every week. 

The intrinsic rate of increase of E. argemeopilosu.s was 23 % higher 
than its host insect, H armigera. Therefore, E. argenteopilosus can be an 
effe<...1ive biological control agent for H armigera. 

Keywords: cotton, reproductive potential, Helicoverpa annigera, Eriborus 
argenteopilosus, intrinsic rate of increase, finite rate of increase 
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Rice fields, swamps, irrigatioo canals, and rivers in Luzon were surveyed 
for copepods. The following species were recovered: Mesocyclops aspericomis 
(Daday), Mesocyclops ogunnus Onabamiro (new record), Microcyclops sp. ~ 
Eucyc/ops sp., Themwcyclops decipien.f Keifer, and Thermocyclops sp. 

Predatory capacity of local population of MesocycJops species were 
evaluated, for the first time in the Philippines, as biological control of Aedes 
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aegypti (L.) mosquitoes. Under laboratory condition, Mesocyclcps attacked the 
mosquito first mstar larvae by the tail, side and head. Mean of first instar larvae 
ccnsumed by M aspericomis and M. ogunnus were 23.96 and l 5.00 respectivety. 
Analysis of variance showed that there was a highly significant difference 
between the mean nmnber of first instar mosquito Jarvae conswned by M 
spericornis and M ogunnus which indicated that M. a.rpericomis is a more 
efficient predator of dengue mosquito larvae. 

Larvitrap Index, Larval Density Index , and Larvitrap Density Index of 
Est~o de Tanque showed that Aedes aegypti (65%) and Aedes albopictw 
(35%) were present in the area. House Index, Container Index and Breteau Index 
revealed that the area was sensitive for transmission of dengue. Aedes mosquitoes 
bred in indoor and outdoor containers such as plant vases, drums, used 
automobile tires, and plastic containers. KAP survey revealed that residents 
had insufficient information on dengue etiology, lreeding sites, and biting habits 
of dengue mosquitoes. 

Results of small scale field trials showed that the mean number of 
surviving larvae in experimental dnuns was 63 .10 and 202. 95 in oontrol drums. T­
test of means indicated that there was a significant difference between the mean 
mnntxr of surviving larvae in the drums with and without M aspericornis. 
Findings indicated that M aspericornis females are good biological control 
agents for they destroyed/consumed about two thirds of the wild, dengue 
mosqwto larvae population. 

Keywords: copepods, Mesocyclops, Aedis aegypti, dengue, mosqiotoes, 
biological control 
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ISOLATION AND CHARACTERIZATION OF Jllbriospp. FROM THE 
SEDIMENT OF CAGED AND UNCAGED SITES IN TAAL LAKE 

V.S. Prudente, Nellie C. Lopez, W. L. Barraquio and Arsenia A. Casauay 

Institute of Biology, University of the Philippines, Diliman, Quezon City 

Fish. kills have been frequently reported in several ti1apia cage sites in 
Taal lake. Fermentative bacteria, particularly Vibrio spp. which include members 
potentially pathogenic to tilapia may be regarded as one of the causal suspects. 
This study repcrts on the isolation and characterization of nhrio-like bacteria in 
the sediments of caged (Leviste) and uncaged (QuiHng) sites in Taal Lake. 

Four sediment samples from each site were pooled and from each two 
5-gram replicate subsamples were taken for microbial analyses. The subsamples 
were diluted ten-fold in sterile saline solution. Aliquot ( 0.1 mL) of the dilutions 
were spread plated onto th iosutfate citrate bile salts sucrose (TC BS) agar plates 
and incubated at room temperature for 24 h. Colonies formed were regarded as 
putative vibrios. Discrete colonies were purified twice by streaking onto tryptictie 
soy agar + 1.5 % NaCl {TSANa). The isolates were maintained on TSANa for 
dtaracterization and identification. MorphoJogiatl, phy'Siological and biochemical 
tests were performed on the isolates. Twenty-four and forty.eight h cultures of 
the putative vibrios were tested for bioluminescent activity in TSANa and TCBS. 
Four Vzbrio-Jike isolates were selected and further characterized using API20E 
and BIOLOG GN2 plate. 

Twenty-six Vibrio-like bacteria were i."°lated from highly-diluted TCBS 
plate cultures. All the isolates were Gram-negative f:Bcultat.ive anaerobic rods. 
straight and/or curved, and grow at temperatures 30 and 35 °C. All the isolates 
except one, cataboli1.ed glucose with acid production. 1\\'0 iselates, both from 
the uncaged site. exhibited bioluminescent activity. This study reports for the 
first time the isolation ofbiolwninescent Vibrio-like bacteria from the sediment 
ofTaal Lake. 

The APl20E and BJ.OLOG GN2 profiles of the bioluminescent and two 
other isolates from the caged site revealed resemblance of three isolates to non-­
Vibrio species, however, one biolwninescent iso.late resembled Vibrio vulnijicus, 
a pathogenic vibrio. 

Ktywords: Taal Lake, tilapia~ Wbrio, biolmninesceut bacteria 
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Starvation in considered an important cause of early mortality in fishes. 
In commonly grown food fish like rule tilapia, Oreochromis niloticus L, mortality 
is observed when newly-hatched larvae are starved for approximately I 0 days. 
This study investigated the external morphology (length and weight) and internal 
morphology (height of cell layers in the intestine and stomach) of samples which 
were deprived of first feeding (exogenous feeding) for a maximum of eight days, 
had survived and were fed after starvation. One thousand newly-hatched larvae 
were equally distributed in down-welling basins and first fed at different times 
(fed upon hatc.hing, fed after two days starvation, fed after four days starvation, 
fed after six days starvation, fed after eight days starvation). Feeding was 
administered in 1 m3 fine-meshed "haps" or net enclosure installed in fertilized 
earthen pond where the fish samples were reared. Sampling were done in an 
interval of two days for 30 days, where, after measurements of lengths and 
weights, gut samples were taken and processed in the laboratory using standard 
histological proce<lures. Nile tilapia fish larvae deprived of first feeding for a 
maximum of eight days had survived. However, growth and development of cells 
in the digestive tract which are determinants of efficient digestion were 
significantly delayed. Light microscopy had shown that the growth and 
developmental features of the digestive orgaps in older fish samples which were 
previously were comparable to those of the young samples which were fed 
immediately upon hatching, suggesting that de.laying first feeding in nile tilapia 
larvae in fish farms should be avoided if quality of fish for consumption is to be 
considered an important factor in fish production. 

Keywords: first feeding, fish larvae, Oreochromis niloticus L. 
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Cyanobacteria and microalgae have been reported to survive in 
extreme environments. In the Philippines, metaJ pollution has become a growing 
concern due to effluents from mining sites and other industries. This study 
was conducted in order to determine the biorernediation potential of 
cyanobacteria and microolgae isolated from three mining sites, namely Baguiio­
Benguet Mining Corporation and Philex Mining Corpaation in Benguct and 
Diz.on Mines in Zam bales. A total of 56 isolates were obtained. These isolates 
were classified as follows: 15 from Family Cbroococales, 12 Oscillatoriales 
and 5f Nostocales. A rapid screening procedure for cadmium resistance was 

employed following the methodology of Matsunaga and ccrworkers (1999). 
This utilized microtiter plates inoculated with 2.5 mL of each strain in each 
well and incubated with varying CdCl

2 
concentrations (0, 0.20, 2.0, 20, 50, 100, 

500, 1000 iV.M Fifteen out of the 56 isolates were f0W1d to be able to survive 
up to a maximum concentration of50 fYAM CdCI

2
• Further screening wasdooe 

by incubating them in 50 iY..M CdCl
2 
for two weeks and determining the metal 

removal rate through Atomic Absorption Spectrophotometry. Isolate 
designated as Bnt 4a was computed to have the highest removal rate of 
94.80%. Metal removaJ was correlated with the structural features of the 
organisms, where the cell wall can serve as the binding site of the cadmium 
cations. 

Keywords: bioremecliation, cyanobacteria, n::icroalgae, cadmium resistance, 
atomic absorption spectrophotometry 



64 Trans. Nat. Acad. &i. & Tech. (Phillppine:r) Vol 26 (No.l) 

BSDNo.16 

MERCURY UPl'AKE AND PHYIOCllELATIN PRODUCl10N 
IN JPOMOEA AQUATICA FORSK. 

Rosemarie dRJosue1, James A. VilllauevaJ, 
Maribel L. Dlonmk>&W, and Gilda c. Riverd 

1Mindanao State University·Maguindanao, Dalican, 
Odin Sinsuat~ Maguindamw 

2Institute of Chemistry. College of Science, 
University of the Philippines, Diliman, Quezon City 

3lnstitute of Biological Sciences, College of Arts and Sciences 
University of the Philippines, College, Laguna 

4Institute of Biology, College of Science, 
University of the Philippines, Diliman, 1101 Que'.ron City 

The Hg content of the vegetative organs and their subcellular fractions 
were determined in lpomoea aquattca Forsk. plants grown in nutrient solutions 
supplemented with three levels of Hg, viz. : 0, 0.5. and 1.0 mg L-1• The mercury· 
binding phytO(:helatin-like peptides involved in the uptake and aocumulation of 
Hg were purified and quantified using reversed phase-high performance 
chromatography. 

The increase in plant height and recovery in dry weight of Jpomoea 
aqualica plants grown in nutrient solutions with as high as l .0 m.g L-1 Hg for 7 
days indicate a high degree of tolerance to Hg. The trans location of significant 
levels of Hg2+ that were 6- to 7 ·fold the levels found in the control plants or 65- to 
75-fold the soil Hg, effectively took place in the young leaves. The levels of Hg~ 
were higher in the total protoplasmic fractions than in the cell wall ftactims. The 
presence of Hg2+ was detected in an subcellular &actions but higher levels were 
noted in the vacuoles and subsequently higher levels were n.oted in the vacuolar 
sap than in the tonoplast. 

The sulfbydryl and glutatbione-containing phytochelatin-Hke 
substances were detected mostly in the fractions from the young leaf extracts. 
The levels of phytochelatin-like peptides and the concentrations of Hg2+ have a 
direct relationship and are highest in the young leaves. The phytochelatin-like 
peptides were also detected at high levels in the sterns and least in the mature 
leaves, although Hgi+ concentrations were higher in the mature leaves than in 
the stems. 
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These observations hint at oxidized glutathione and an accompanying 
derivative of the phytochelatin-Jike peptide as the chelating agent for the toxit 
htavy meta~ menmy. The levels of oxidi7.cd GSH bad been ow.r-expressed in all 
veg~ve organs~ especially in the young leaves of the plants exposed to 1.0 
mg V1 Hg for 7 days. 

Keywords: lpomoea aquatica, mercury, phytochelatins, subcellular fractions, 
uptake 
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Acanthamoeba spp. is a group of opportllll.istic pathogem commonly 
found in the soil, and has been proven to cause several diseases in humans. 
DNA samples of environmental and clinica1 isolates of Acanthamoeba were 
extracted and amplified. through PCR. To distinguish the pathogenic from the 
non pathogenic strains of Acanthamoeba, the ac6 primer was used to generate 
PCR products indicative of ~e cyst's pathogenicity. Under tess restrictive 
conditions, with an optimum annealing temperature of S6°C, bands of200, 350, 
400, 600, and 1000 bp were amplified from all the strains of Acanthamoeba. 
However, under restrictive conditions, with an optimum annealing temperature 
of 62°C, bands of200 and 400 bp were produced ooly from tbe pathogenic Nhl 
and Cot strains. This shows StJ.CCL$ful differential amplifkation of the ac61ocus 
based~ the pathogenicity of theAcanthamoeba isolates. The banding patterns 
fro:m the PCR products can also be used to ~blish genetic diversity based on 
the geographicaJ location of the sources of the Acanthamoeba isolates. 

Keywords: AcanJhamoeba. PCR, pathogeniclty 
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EFFECT OF HYDROGEN SULFIDE ON EXTRACELLULAR 
PROTEOLYTIC ACTlVITY IN MARINE SEDIMENTS 
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Extracellular proteolytic activity (EPA) is a bottleneck in the recycling 
of nitrogen in marine sediments. ~S presence, protein content, redox potential 
and EPA were determined m samples Qf sediment affected and unaffected by 
organic load from fish funning activities in Bolinao Bay, Pangasinan. Fish tanning 
in net cages causes accumulation fish-feed borne proteins in marine sediments 
that have rapidly become oxygen-depleted. So to study the effect of ~S and 
anoxic condition on EP~ we ui;ed an enzyme assay employing a dye-labeled 
scleroprotein as the enzyme substrate. The data suggest that redox potential 
was negatively correlated with protein content as well as with }\S presence, 
whereas correlation analyses of }\S presence vs. EPA showed a moderate 
negative correlation. Visual examination of some sulfidic samples showed 
confluent white mats of Beggiatoa indicating strong reooxidation of S2• to 
elemental sulfur (8°) in this type of sediment. EPA in the anoxic sediment with 
f\S was significantly lower than the EPA of the oxic control but was 
nonsignificantly lower than the EPA in the anoxic sediment without HzS 
incubation. Enzyme extract from cultured proteolytic bacteria incubated with 
increasing concentrations of H.,S, however, showed direct inhibition oo EPA. 
The inhibitor constant obtained by method of Dixon plot was 20 mM. This 
indicates that though extracellular proteolytic enzymes could be directly inhibited 
by ~S, they are less affected when contained in sediments. Furthermore, 
reooxidation of natural sediment originally containing f\S would more likely 
decrease its EPA indicating that strictly anaerobic bacteria are governing this 
important microbial process in sulfidic sediments. 

Keywords: "2S, extracellular proteolytic activity, marine sediments, anoxia, 
sulfate reducti~ nitrogen cycling, fish farming, mariculturei aquaculture, 
redox potential 
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Targeting of the T cellreceptor/CD3 (TCR/CD3) complex on human T 
cells with antiwCD3 monocJonal anttDodies (mAbs) has been WJed in preventing 
aeute graft rejection far more than twenty years. Anti-CD3-mediated 
immunosuppression involves various levels of interference with, T cell clonal 
activation that vary from physical blocking of antigen receptors, prevention of 
signal transduction, receptor internalization and/or downregulation9 to the 
induction of apoptosis of pre.activated T cells. Despite its potency, anti-CD3 
therapies involving whole mAbs may be limited due to a number of fact<n such 
as initial Fe-mediated cytokine release, non-selective T cell killing, and 
immunogenic tolerance, which leads to non~respons.iveness to the 
immunosuppressive therapy. Jmmunogenic tolerance is associated with the 
extensive internalization and/or downrcgulation of the TCR/CD3 complex 
resulting from the non-dissociation of high affinity anti-COO mAbs. In this 
study, we attempt to demonstrate the advJ.ntages of anti-CD3 F(ab')

2 
over the 

whole mAb based on differing degrees of intemaUzation and downregulation 
resulting from the administration of each. Western blot analysis was UJed to 
monitor the expression ofCD3 in Jurkat cells over different periods of exposure 
to saturating and non-saturating concentrations of anti-CD3 mAb and F(ab')

2
• 

lntemalir.ation will be monitored using flow cytometry. The removal of the Fe 
would make the F(ab')2 dissociate from the TCR/CD3 mor·e ~ilythan themAb 
in Yivo, and it is expected that this would translate to less internalization and 
d<M'llregulati~ thereby minimizing immunogenic tolerance. 

Keywords: anti-CD3, mmocbial antibodies, F(ab1)
2
, graft rejection 
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Protozoans are ubiquitous organisms inhabiting aquatic, aerial, and 
terrestrial environments. Among those found in freshwater pon.ds is Oxytricha 
sp. which is a flexible, ellipsoid-bodied hypotricb that spends most of its time 
.creeping on the substratum through its ventrally-located cirri. Clonal cultures 
of Oxytricha sp. were established and grown in two different media. namely, hay 
infusion and grass powder media where their growth kinetics were compared It 
was fO\Uld out that Oxytricha sp. exhibits better growth in grass powder medium 
than in the hay infusion medium with generation times of 13 .2 hours and 21. l 
hours, respectively. Range-finding toxicity test was also performed to detennjne 
the effects of a non-ionic surfactant, Triton X-100, on the behavior of this 
protoman. The cells start to lyse when concentrations e" 50 ig/mL were appUed 
to the cultures. After a ten-minute exposure. no cells were found at the said 
concentrations. Moreover, the long-term toxicity effects of Triton X- I 00 were 
established through th.e cell count method and MTI assay. Through cell 
counting, LC'° of the said surfactant was foWld to be at 14.07 lg/mL. However, 
based oo the MIT assay, LC

50 
was341.82 ig/mL. Higher LC~basedon dteMIT 

assay suggests the persistence of mitochondrial dehydrogenase activity even 
after cell lysis. 

Keywords: Oxytricha sp., cytotoxicity, growth, protozoans 
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ANTIBODY A"1NJIY ~ A FUNCI1QN OF CHEMICAL I 
REACTMrY, SI'RUCI1JRAL PLASTILTIY AND STABILITY 
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Mutations introduced in antibody germline sequences as a result of 
somatic hypermutation could .cause its derivatives to ha:ve an increased or 
decreased affinity for its target Affinity maturation, however, favors the selection 
of the ~tibodies that exhibit increased affinity. In this $tUdy, we evaluate the 
effects of individual amino acid substitutions in relation to resultant chemical 
reactiVities and affinities of selected,sequen.ces derived from a single germ line. 
PhysioMchemicaJ properties,. nameJy size, polarizabiJity, polari~ charge, 
~l~ORhillcity and electronegativity, are considc=red and take,i in the con~ of 
~position in the ~ti~ch~in, as w~ll asits.expos:W"f.'. 1Wo-rdimenslona) an4 
~imensional m¢cling are also.pertOrmed to further explain.dbparities in 
the affinides of sequen~ with ve:vy minimal diffecences in terms of repla~ent 
mutations. These, in turn, are rprr~lated with thechemie41l pcop«tiesofresidues 
in the copil>ining si~ as well 8$ the reorganizl\tions tluJt could be .effected in this 
as a result of the presence of specific mutations.. 

,. 

Keywords: antibody affinity, mutation, chemical reactivity 

' .. 
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Initial studies have shown that chitosan, a structural biopolymer 
composed of repeating units of a-( 1-4 )deacylated glucosamine can induce a 
dose-dependent neovascularization in 8-day old chicken cborioallantoic 
membrane. Western blot analysis of the CAM lysate showed an increased 
expression of PDGFR, greater than the positive control bFGF. No detectable 
expression was observed for PDGFR, PECAM (CD31) and Flt-I. Migration assay 
with bovine aortic endothelial cells (BAEC) using Boyden Chamber confirmed 
that in the presence of chitosan acetate in DMEM where fibroblast (293) cells 
(lower chamber) were grown, more BAEC migrated into the outer surface of the 
upper ~hamber. Immunoassay of the 293 supematerevealed an increase drelease 
ofIL-8, a chemoattractant cytokine and an angiogenic factor. This finding supports 
the dose dependent tube formation observed with BAEC when grown on Matrigel 
Basement Membrane Matrix with chitosan acetate. 

Keywords: neovascularization, cell migration, tube fmnation , chemoottractant 
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Macrophages participate in the body's defense ~em by phagocytosis 
of microorganisms that may cause diseases. Supermdde radicals .and NO 
production are generally increased during this activity. Certain chemotherapeutic 
drugs against cancer have been reported to kill immune response ce11s. In an 
attempt to determine if chmiotherapeutic drugs against cancer kill macrophages 
by overstimulating free radical production, peritoneal mwine macrophages were 
treated with different concentrations of the anticancer drug Taxol. This drug, 
causes mitotic arrest by affecting the assembly and disassembly of miaotubules 
in spindle~. Thus they act on actively di\oiding cells. Peritooeal macrophages 
however. are not dividing cells. Thus inhibition of cell proliferation brought 
about by this drug must be caused by another pathway. In this study, when 
macrophages were incubated with Taxol or with Taxol together·with 
lipopolysaccharide (LPS), a bacterial endotoxin established tQ stimulate the cells., 
a significant increase of NO production was observed. LPS alone serving as 
positive control, elicited only l .98 µM of NO while LPS with increasing 
concentrations ofTaxol elicited a range ftom 1.9 to 9.8 µM ofNO. Additim ofNG.. 
Mooooiethyl L..arginine (L-NMMA), knO\m to inhibit the activity of NO synthast\ 
was observed to significantly lower the production of NO. W"rth L-NMMA, the 
amount of NO produced ranged from 0.5 to 2.5 µM only. Direct cell viability 
count was done to determine if there is a <XR"rClation between cell viability and 
NO production. Cells treated with l 00 µg/ml Taxol and LPS or with 100 µg/ml 
Ta'Col alone, showed 50% viability. Treatment with L-NMMAres<.-ued cells from 
death with viability at the same drug conoentration going up to 700.4. This suggests 
that the chemotherapeutic drug enhances NO production which at extremely 
high level m_ay ·cause death ofthe macrophages. 

Keywords: macrophages, superoxide radicals, NO synthase, lipopolysaccharide, 
J.,..NMMA 
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To find possible cures for cancer, researches have been directed to the 
study of the possible uses of animal and plant extracts. This study was aimed at 
determining any protective efrects of A.maranthus gracili.t (spinach) and Beta 
vulgaris (beets) extracts on some organs* natnely the skin, spleea~ kidrteys, and 
liver, of twnor~induced mice. Swiss Webster albino mice were treated previously 
with DBMA, croton oil, and spinach and beet extracts using three different 
protocols (one hmrr prior to croton oil application and five days before DMBA 
application, one hour prior to cruton oil ap1>Hcatim1 only1• and immediately after 
crotoo oil application). The mice that survived were further su~jected to paraffin 
processing and histopathologicaJ analysis. The orgnns tseated with spinach and 
beet extrat-1.s showed histodegeneration like the positive control but in varying 
degrees~ depending on the protocol used. The kidneys, liver, and skin were 
p.mta."tcd by the C:\.1racts. The least damage was seen in the organs treated with 
extracts oo.e hour prior to croton oil application and five days before DBMA 
application. 

Keywords: Amaranthw J;tracilis, Beta vulgariv 
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Ch/ore/la pyrenoidosa is a unicellular green algae that is commonly 
researched for its therapeutic properties and is known to perform an 
immonu,modulatory activity. An indicator of the presence of an 
imtnunomodulatory activity is phagocytosis. This experimental study was 
designed to test for the toxic properties of Ch/ore/la and its ability to increase 
the phagocytic activity of macrophages. Also, it aimed to determine if the 
cytotoxicity of Ch/ore/la and its effect on phagocytosis are dependent on 
exposure time to Chloretla. A bydrosoluble eXtract of ChJorel/a pyrenoidosa 
was injected intraperi10neallytomice. The control grwpwu injected with distilled 
water. Mice were given different exposure rimes (one day~ four days, eight days, 
and twelve days) to Ch/orel/a and distilled water. The mice were sacrificed after 
their assigned exposure time. Macrophages were collected from the. peritoneal 
cavity of the mice and were subjected to tests. To assess the cytotoxicity of the 
Chlore/Ja extract, trypan blue exclusion test was done. Cytot.oxicity was observed 
based on the percent viability of the macrophages. Regardless of exposure ti.me, 
the values for percent viability obtained from the mice injected with Ch/ore/la 
and distilled water were of the same range - 84.27% to 88. 176%. Therefore, 
Ch/ore/lo showed no indication of cytotoxicity in all of the exposure times 
observed. Yeast assay was done to test for Chlorel/a's etfeet on phagocytosis. 
Chlorella's effect on phagocytosis was dependent on exposure time since 
Chiarella increased the phagocytic activity of the macrophages only on the 
exposure time of four days. On this exposure time, mice injected with Ch/ore/la 
had an average percent phagocytosis of 61.81%. Those injected with distilled 
water had an average percent phagocytosis of37.98%. The other exposwe times 
showed no significant difference between the percent phagocytosis of mice 
injected with Ch/ore/la and those injected with distilled water. 

Keywords: Chiarella pyrenoidosa, hydrnsoluble, phagocytosi~ cytotoxicity 
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Tumor-associated glycoprotein 72 (TAG-72) is an antigen widely 
expressed in human carcinomas. CC49 is a G 1 all<Xype (IgG 1) moooclonal anttl>ody 
(Mab) highly reactive with TA<J.. 72. ln this study, the immunotherapeutic potential 
of MAb CC49 was assessed in a Balb/C mouse model. 4Tl murine mammary 
carcinoma cells expressing TAG-72 were injected subcutaneously into Balb/C 
mice to induce the formation of primary tumors, which were then allowed to 
metastasize to the different organs of tbe mice. In order to determine the 
imm unolocaliz.ation and efficacy of CC49 in reducing the growth of primary twnors, 
biotinylted CC49 was injected intraperitoneally into the mice. Tumor progression 
was monitored by weighing the mice and measuring the volumes of primary 
tumors from the injection of4T1 cells up to three weeks after MAbadministration. 
From the data gatheroo in the tumor progression study, there is no evident 
reduction in twnor growth byCC49. irnmunohistochemica1 analysis is stiU being 
perfonned on the primary tumors and sample organs to determine the localization 
and binding of the biotinylated CC49. 

Keywords: tumor progr~ion, immWlolocalization, TA0-72, CC49 carcinoma 
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Muscarini.c acetylcholine receptors (mAChRs) mediate cholinergic 
transmission in the cortex and hippocampus and play a. role in higher brain 
proccsscs such as learning, memory, arousal and motor control. A heterogenous 
family of five genetically distinct mAChR. subtypes is present in the br&in (m1, 

m m3, m4 and mJ. All five m.AChR ge11es are expressed in the hippocampus, and 
subtype-specific antibodies 11ave enabled identification, quantification, and 
localizatioo of the encoded proteins .. In the hippocampus and several regions of 
neocortex in hmnan brain, m

1 
ranges from. 35~600!0 of all mAChR binding sites. 

The objective of this study is to compare the quantity of m
1 
mAChR subtype in 

the CA
1 
region of rat hippocampus of different ages (young, mature and old}. 

The presence of m, mAChR subtype in the hippocampus of the rat brain was 
investigated using SIGMA anti-muscarinic acetylcholine receptor (M

1
) M-9808. 

Frozen sections of the hippocampus region at 4, 7 and l 0 micrometer were obtained 
using a cryostat which were treated with m .s receptor subtype antibody at 
coocmtrationsofl :1'00 and l :3000. 

Results show positive labeling of m, mAChR subtype in the 
hippocampus which are dispersed in the different regions of the hippocampus 
proper. C<l'llparing the relative quantity ofm

1 
mAChRsubtype.in the CA1 region 

of the bippocampus, the result follows a normal curve where the brain of the 
mat\U'e rat manifests the greatest quantity of m

1 
mAChR subtype. m

1 
mAChR 

subtype is found to be more abundant in the entothinal cortex and subiculum 
region than in the hippocampus proper and this may be due to the distribution of 
cholinergic cell groups and the pathway ef acecylcholine in the br.ain. Th© 
characterization of receptor subtypes and their locali7.ation would be relevant in 
defining targets for the devcfopment of more effective and specific therapeutic 
drugs for neurological dise.as~. 

Keywords: m
1 
mAChR subtype, ra~ rat brain~ hippoeampus, 

innnwiohistochemistry 
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ANGIOGENIC PROPERTY OF Aloe btubademl.r 
MILLER(AWE VERA) LEA~ 

Marlon E. Mendoza' and Gloria C. Benw Ph..D.1 

1College of Science, University of Santo Tomas 
Espai\a Street, I 008 Manila 
devoutbirteen@yahoo.com 

2Researcb Center for Natural Science, 
University of Santo Tomas Espafta Street, 1008 Manila 

gloria bemas@yahoo.com 

The sap from the leaves of Aloe vera (Aloe barbalknsis Miller) is 
com.monly used in wound treatment and induction ofhair growth. To scientifically 
document these applicatioos of Aloe vera, the present study aims to determine 
its potential angiogenic property using the chorioallantoic membrane assay 
(CAM). The sap of aloe vera )eaves was extracted with different solvents such 
as water, methanol and ethyl acetate. Chicken eggs incubated for nine days were 
treated with dose dependent concentrations of the extracts. At the twelfth day of 
incubation CAM was harvested and viewed under the microscope at low power 
objective ( 4x). The ethyl acetate extract exhibited a potential stimulatory effect 
on angiogenesis., it showed an increase in blood vessel branching suggesting 
that it contains anigiogenic stimulant compounds. The diaJyu-d water extract 
showed that the inhibition of neovacularization decreased, implying the role of 
ions as angiogenic inhibitor. The methanol extract exhibited reduced number of 
branching on angiogenesis in the CAM assay indicating that this extract may 
contain compounds that inhibit angiogenesis. The angiogen ic pt"Operty of A Joe 
vera can be regarded either as an inducer which can be found in the ethyJ acetate 
extract and as an inhibitor which can be fmmd in water and methanol extracts. 

Keywords: angiogenesis, Aloe barbadensis Miller, chorioal/antoic membrane 
assay 
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LOCAL PLANT CRUDE EXTRACTS WITH lNHIBITORY" 
ACTIVITY AGAINST EXTENDED.sPFLTRUM BETA-LACfAMA~E 

( ESBL)-PRODUONG I!. coli AND .K. p11eu1111miae AND 
OXACILUN-RESISTANT (ORSA) S. llllreus 

Bernard C. Sllvala, Merlyn C. Cruz 

Angeles University, Angeles City 
Email: bsilvala@yahoo.com 

TI1c use of herbal p'lants for medicinal treatment ha.~ been the most 
common option in the country, owing most to the'"°iJd-growing plants for their 
curing abilities. This study was conducted exploring the activities of our locaHy 
abwulant plants such as the Codiaeum variegatum, HihisctL.~ rosasinensis, 
Anona muricata and lmperata cylindrtca. The ability of each of these plants to 
inhibit the growth of some clinically significant bacteria such as E.coli, K 
pneumoniae and S. aureus was don.e by single disk diffusion technique~ using 
first the normally susceptible strains of these organisms. The plant extracts that 
were found to be highly active were further assayed against the confirmed multi­
drug resistant extendoo-spectrwn beta-lactamase(ESBL)-producing E.coli and 
K pneumoniae, and further with the oxacillin-resistant S. aureus (previously 
known as MRSA). Also, potential synergy between these highly active plant 
extracts was determined by double-disk S)'nergy technique (DOST), to be able 
to come up with new approach in the use of herbal plants, which may then help 
prevent possible development of resistance among these padmgenic strains. 

Analysis of the bioconstituents of these plants by thin-layer 
chromatography revealed the presence of alkaloids, saponins, tannins, 
anthroquinones, higher alcohols, steroids and essential oils. Disk-diffusioo 8$8Y 

of the plant extracts showed that alJ have inhibitory activity against E. coli, K 
pneumoniae and S. aweus. SJgnificantly, extracts of Hibiscus rosasinensis, Amma 
muricaJa an.d lmperata cylindrical were observed to be equally potent against 
ESBL-producing E.coli and K pneumoniae and oxacillin-resistan.t S. aureus, 
with Hibiscus ro.•iastnensis noted to be tk• mm1 active showing zones of inhibition 
ranging from 25 to 35 mm. Further, possible synergy between pfants v.'aS seen 
in double-disk synergy technique. No antagonistic activity has been noted . 

. Keywords: medicinal plants, Codioeum variegatum, Hibiscus rosasinensis, 
Anona muricata, lmperata cylindrica 
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IDENTIFICATION AND LOCALIZATION OF THREE mAOIRI 

SUBTYPES IN RAT HIPPOCAMPUS USING 
y 

Thucydides L SalUJ1gau, and Chloe Jean M. Mojica2 

1Institute of Biology, University of the Philippines, 
Diliman, 110 I Quezoo City 

2Natural Sciences Research Institute, University of the Philippines, 
Diliman, 1 IOI Quez<n City 

The muscarinic acetykholinergic receptors (mAChRs) and its subtypes 
belong to a large class of integral membrane glycoproteins that mediate 
cholinergic processes like learning, memory and attention. In this study, three 
antibodies against mAChR subtypes (ml, m3, and m4 subtypes) were used to 
identify and localize mAChRs in the rat hippocampus. Separate frozen sections 
of the hippocampal region at 4, 1 and 10 microns were obtain.ed using a cryostat 
and were treated with the antibodies at two concentrations ( 1: 1500 and l :3000) 
using immunohistochemistry. Results show that only m 1 mAChR subtype showed 
positive labeling in the hippocampus region with the presence ofbrown-stained 
cells white mJ and m4 mAChR subtypes both showed negative labeling with the 
presence of blue-stained celJs. This indicates that m3 and m4 mAChR subtypes 
might not be synthesized nor transported in the hippocampus unlike the m 1 
mAChR subtype. 

Keywords: rat, rat brain, hippocampus, mAChRs, immunohistochemistry 
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MARINE NATURAL PRODUCTS THAT INDUCE APOPTOSIS 
IN THE MCF-7 BREAST CANCER CELL LINE 

Eloae L Prieto, Andrea Rouue J. Aaas, bnaida P. Bojo, Cyril D. Deafto, 
Dennis D. de Gazmaa, Gina C Manplindu, and Gisela P. Concepcion 

Marine Science Institute, University of th·e Philippines, 
Dilim~ 1101 Quezoo City 

The potential of marine resources in biomedical research has been . 
recognized through the utilization of marine organisms as sources of novel 
compounds with significant pharmacologicactivity. A number of novel natural 
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products have been purified from marine sponges and marine microorganisms. 
Cytotoxic studies of these compounds in the hwnan lreast cancer cell line MCF-
7 revea.Jed significant anticancer activity. To determine wbethtrapoptosis is the 
mechanism behind the observed cytotox.ic activities, cellular morphology, DNA 
fragmentation, and cell cycle analysis were done through Hoechst stainingt 
DNA laddering assay, and flow cytometry, respectively. Results showed 
characteristic morphology and DNA fragmentation expected of apoptotic cells. 
Flow cytometry also showed an increase in the percentage of apoptotic cells. 
These support the hypothesis that apoptosis is the most likely mechanism behind 
the cytotoxic activities observed in some of these compounds. 

Keywords: apoptosis, MCF· 7, marine sponges, cytotoxic activities 
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OIARACTERIZATION OF 1UMOR--~ GLYCOPROTEIN, 
TAG-72, FROM HUMAN COLORFCfAL CANCER ~ 

Mel Clark R. Taveros1,JoyeeS.rab A. lbana2, Marta Pamela C. DavidJ 
Jonatha11 James T. Asprer2, James Vlllanaeva•, and Gisella P. Concepclor 

'Institute of Chemistry 
2Marine Science lnsittute, College of Science 

University of the Philippines Diliman, 1101 Que7.M City 

Tumor-associated antigens sudh as (TAG· 72) are studied. most 
particularly, because of their potential role in cancer immunodiagnosis and as 
target for various immun~erapeutic strategies. TA0-72 is a useful surface twnor 
marker and diagnostic molecule because it is expressed in a variety of malignant 
epithelial tumors but not in normal tissues. In order to develop a TAG-72-based 
cancer diagnostic kit, the isolation of the TAG-72, of optimal purity, is required. 
With a number of paraffinized block samples from two patients, the CC49 
monoclonal antibody (Mab) reactive TAG-72 was detected employing 
imrnunohistochemical (IHC) staining diaminobenzidine (DAB) solution. 
Employing a heat extraction step, lysates containing TAG-72 in Tris-buffered 
saline (TB.5) were prepared. Partial purification using a 075-Sephadex gel filtratioo 
column and preliminary detectim through sodium dodecyl sulfate polyacrylamide 
gel electrophoresis (SOS-PAGE) were done. The homogenates were further 
purified in a CNBr-activated CC92-Scpharose 4B affinity column. Western blotting 
showed positive lysate immWloactivityt signifying the presence of the antigenic 
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determinant TAO· 72. This was further vaified in an mzyme.linked immunosabmt 
assay, wherein a linear relationship of the log antigen concentration against 
absorbence at 41 Onm was obtained. Separation in SOS-PAGE is done prior to in­
gel trypsin digestion of the high molecular weight band. On a separate aliquot of 
the purified samples, deglycosylation using periodate prior to trypsin digestion 
is done. Both digests will be analyzed by mass spectrometry necessary for 
possible peptide sequencing. 

Key words: tumor·associated glycoprotein, TAG-72, colorectal cancer 
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R>LATION OF THEONELLAPEPTOLIDEID FROM A 

BATANES SPONGE TlleoneUa sp. 
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Nell O. Rodriguez1, Sheila C. Samson•, Zenaida P. Bojo1, 

Anokha S. Ratnayakel, Chris M. Irela11cP and Gisela P. Colk'CpCion1 

1Marine Science Institute, University of the Philippines 
Dilim~ 110 l Quez.oo City, Philippines 

2Department of Medicinal Chemistry, University of Utah 
Salt Lake City, Utah 841 I 2, United States of America 

The crude extract of a Theonella sp. sponge collected from Batanes, 
Philippines showed significant antitumor activity against human breast cancer 
cell lines MCF7 and SKBR3 and also anti-TB activity. This study aimed to isolate, 
purify and elucidate the compound(s) responsible for such activity. The sponge 
was extracted with methanol and subjected to a modified Kupchan solvent 
partitioning. The anti· TB activity and tumor cytotoxjcity were concentrated in 
the chloroform fraction. The bioassay-guided isolation of the active compound 
from the chlorofonn fraction was performed by successive Sephadex LH-20 and 
C 18 flash colwnn chromatography and solvent partitioning. The off-white crystal 
showed an MIC of 1 µg/mL in MABA and an IC50 of 6.49µglmL in the MCF7 
breast cancer cell lin.e. The MS-ESI spectrum revealed a cluster around m/z 1421. 7 
and the melting point was determined to be 128°C. IR analysis showed the 
presence of carbo.nyl and amino groups distinctive of peptides. From the MS­
MALDI spectrum the isolate was shown to contain two major peptides and four 
minor compounds. This was further purified by HPLC using a Phenomenex C18 
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rolumn and a wata-:methanol gradim.t Sf.*m. 1he major HPLC ftactim was subjeded 
to 1H-NMR and uc-NMR spectroscopy and the molecular weight determined by 
MS-MAlDI spectrometry. Spectra;copic data wereoomparable with thaJCrepcxted 
for Theooellapeptolide Id The pure cooipoond showed cytntoxicity in MCF7 and 
SKBR3 ~cancer cell lines at SµgfrnL with a fractiooal survival of 0298 and 0.072, 
respectively. 

Keywords: Teonella, antitumor, anti-TB, spcmge 
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11IE MANOBO, HIGAUNON .AND THE BADJAO LUMAD MALES: 
HOW DIFFERENT ARE THEY PHYSICALLY? 

Nadwliel L. Hepowit1 and Caar G. Dcmayu2 

1 Mol.llltain View College, Bukidnon 
20epa.rtment ofBiological Sciences 

MSU-Iligan Institute ofTechnolQgy, lligan City 

Variability among select male indigenous peoples specifically the Man00o 
of Pangantucan, Higaunons ofKalabugao and the sea dwellers, the Badjaos were 
asses.w.d blse.d on sixteen pheootypk traits., fi\le (5) anthrqxmetric measuranents 
and seventeen ( 17) dermatoglyphic variables. Sane distinct phenot)pic traits were 
uniquely present in the groups. Shat little finger was frund pres:nt in the Higaunoos 
andntt in individuals fran tXher tn0es. The Man.obos from Pangatucan did mx have 
alleles far dimples; h<Mt'\'tt half of the Higaunons in KalaOOgao had dimples. Many 
recessive nits were observed expressed in frequency values higher than those of the 
da:ninant traits. This result was ocnsistcnt with ethnM.istcrical and a.JJtural practices 
of the indigairus peq>les, of which they pre:funed endogamcu marriages. D:iflel m~ 
in anthropometric measmements were ob;erved. Higaunons were found to have the 
greatest m~ valu~ of all anthropcmetric measurements. Differen~ between 
dermatoglyphic characters such as fingerprint traces, palmar loopings, triradius 
distribution, and certain complicated ridge-patterns were also observed. Unique 
loopings and whorls were also observed at the hypothenar region and Palm Area 
l of certain individuals. Homogeneity and heterogeneity of individuals in sane 
variables provide better insights into the pqJulation structure and history of mlxliv$ioo, 
which. are cmsistent with the known ethnOOistorical backgrounds of the pq>Ulatims. 

Keywords: dennatoglyphic characters, anthropometric, Higaunon, Monobo, 
Badjao 
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UNDERSI'ANDING DIFFERENCES BE1WEEN MEN AND WOMEN: 
BODY MORPHOMETRICS, ASYMMETRY AND A'ITRA~ 

Cesar G. Demayo. Lawreaee Cbabon and Mark Anthony J. Torres 

Department of Biological Sciences 
MSU·Uigan Institute of Technology, Iligan City 

Fer centuries, diffcrenoes between men and women are socially defined. 
While there are obvious differences in the two sexes in gross morphology, very 
few ~ies have dwelled on specific body morphometric attributes, asymmetry 
and attractiveness. We investigated variations between sexes based on 
anthropometric measurements of the hand, foot, face, mendelian traits and 
fingerprints from 600 subjects (300 males and 300 females). Results showed that 
symmetry was higher for males than females for foot length, hand lcngt~ index 
finger, rniddl~ finger, little finger, tar length and positioo. Asymmetry from hand 
width and thumb length was higher in females than in males. There was a 
relationship between asymmetry and trait size in most characters evaluated. 
Based on face morphometrics, ear width, lip width and thickness, nose length, 
length from base of nose to tip, back of head to eye point, back of head to 
sidcmost of the eye, length from top of head to eye, nose base to tip, frontmost 
of ear to eye point, neck base to tip of chin, and frontmost of ear to sidemost of 
the eye are significantly different between males and females. For Mendelian 
traits, men have higher frequency of dominant traits while females have higher 
frequencies ofrccessive traits. Alcoholism was prevalent among males while 
anemia was observed tD be predominant among females. Many disorders like 
cleft palate, club tOor, harelip and those suffering ftom leukemia were predominant 
in males while heart disease, hypertension, manic depression, schizophrenia and 
tuberculosis were predominant in females. This study also showed that 
attractiveness of either sex is not primarily associated with other body indices 
but on face features. Both sexes preferred asymmetric faces than symmetric 
ones although computer reconstruction of the original image of the face showed 
that S)'Ulmetric faces are better looking than the origin$l asymmetric face. 

Keywords: bodymel'phometrics, asymmetry, male, female 
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CALCIUM CRYSTALS IN LEAVES OF SOME 

AMARANTHACEAE OF THE .PBILIPPINES 

Vivian Tulentinn,. Mlclaael Cattro,. Ralpll Lasala add· Vhian Pua 

Department of Biology, School of Science and Engineering 
Ateneo de Manila University~ Loyola Schools 

Katipunan Road_. 1108 Qnezon City 
Email: vtolentino@ateneo.edu 

Thefiunily Anwanthaceeeis a widely distrihttrd family ofherbs, shtubl tt 
miaJ1 trees comprising 65 genera artd over 1,000 species. In the Philippinesj there 
are about 12 genera and about 21 species which are widely distributed from 
Luzm to Mindanao. Some species are used as vegetables, as ornamentals, as 
medicinals, a.c; common weeds and as excellent fodder-plants. Species have slightly 
astringent properties, others arc diaphoretics and diuretics, though many have 
use in native practice as alteratives and as antidotes to snakebite. Crystals in 
plant$ may be a storage tmn .of calcium when the availability of calcium intteases 
in the soil. It is also suggested as defense meehanism again.st predators and 
could also be species specific. This study involved an investigation of the 
presence of crystals in leaves of 19 species and two varieties belonging to six 
genera of the fiunily Amaranthaccae. Light microscopy studies was done using 
the BH-2 Olympus epitluorescent microscope .and the CKH> Olympus inverted 
miaosoope equipped with camera. Histological tecbniqum u.cied were the modified 
clearing and paraffin techniques. Cleared and cross-sections oflaaves showed 
the presence ofthree types of crystals- the flower-like druse crystal~ geometric 
prismatic and sand crystals in 6 species namely: Amaranthus caudatus, A. 
spino8u.'1, A. tricolor, A.: virides, A.ltemanthera amoena, and A. frute.rcens. Ten 
species showed two types of crystals, the druse and prismatic. in .A.maranthlls 
gangeticus, Gomphnma celosiodes, G. g/ogma, AlternanJhera dentata, A. repent, 

A. versicolor, A.. sp, Celosia argentea. Cyathula prostata, and lresine herbstii. 
Five species showed only one type - the prismatic crystals for the following 
species: Celosiaargentea "Ca.stle.G<Juld 1

', C. cristata, C. cristata "purple", C. 
crlstata "white" var. and Gomphmta sp. SinoetheAmaranthaoeae are cmsidered 
eQOll(IJlically important plants with its varying use as medicinaf, nutritional, food 
and ornamentals, renewed interest in plant crystals specifically in 1he: 1eaves is 
essential as it may sa"Ve as a tool or g\lide in recommending plants fur medicine, 
and calcium as dietary supplement. 

Keywo.rd1: crystals, calcium oxalate, druse, prismatic~ $and crystals. 
Amaranthaceae 
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GAMMA-IRRADIATED CARRAGEENAN A.SA GROWTH PROMOTING 

AGENT IN Pkurotlajlorido (ANGEL MUSHROOM) 
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Department of Biology, College of Arts and Sciences, 
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Etnail: custer _pnri@yahoo.com 

Carrageen an~ a leading Philippine export product, is a family ofl in ear 
and highly sulfated marine polysaccharides. Recent radiation research on 
carrageenan suggest that its radiolytic products (or partially degraded species) 
can serve as potent growth-promoting agents on a number of plants, like Oryza 
saliva. We report that this growth phenomenoo can be demonstrat.ed also on 
Pleurotus sajor caju and Pleurotus jlorida, two popular favorite mushroom 
varieties, both in vitro and in vivo. This enhanced productivity from our pilot­
scaJe mushroom production studies may be due to the accelerated rate of mycetial 
colonization of the substrate containing trace amounts of 100-kGy Irradiated 
kappa- and iota~arrageenan. 

These promising results provide a new strategy for the mushroom 
industry to profitably promote its production by optimal use of radiation-modified 
substrates. 

Keywords: Kappa..carrageenan, lota-carrageenan, Pleurotusjlorida, Growth 
promoter 
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DIRECT ACCLIMATIZATION OF JN Vl.TRO aJJ"'TURED 
GRAMMATOPHYLLUM SCRil'TUM (ORCIBDACEAE) 

Carnette C. Palma, Badld F. Madera, and Jovita A. AaJt 

Plant Biotechnology Laboratory, Research and Development Center 
Rizal Technological University, Boni Avenue. Mandaluyong City 

Email: pblorchids _ rtu@.yahoo.com 

Shortening the in vitro culture period and speeding the acclimatil.ation 
process of a Philippine native orchid., Grammatoph}•lum scriptum were explored. 
Response of G. scriptum protocorms ex vitro in closed systems to the difference 
of time of opening was specifically studied G. scriptum protocorms directly 
planted oo fern slabs (San x Scm) were placed inside a sea.led beverage plastic 
ix.tie ( 1.5 L) for 12 weeks. Set-ups were placed at random on compot beds under 
natural light. Caps were consequently opened at two weeks interval for I 112 
months and measurements were made on the S1h week thereafter. Protocorms 
grew and developed into green and sturdy plantlets. Shoot length, number of 
protooorms with shoot~ number of protocorms, number ofleaves per shoot and 
percent survival increased with time. The difference of values of these parameters 
except fur the percent survival between 8th, 1 (lib, and Utb weeks were computed to 
be not significant. This is attributed to the small opening made by the cap, which 
probably did not contribute a notable effect with a closed system. Hence, the 
results show that it is feasible fur G. scrlptum protocorms to grow and develop ex 
vitro. This will address the problem of the long in vitro residence. In additiop, 
this promotes early hardening and minimiz.es acclimatiz.atioo mortality. 

Keywords: Grammatophylum scriptum, Philippine orchid, protocorms, direct 
acclimatization, in vitro residence, culture period, ex vitro, growth and 
development 
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This study detennined the concentration of plant hormones and kind of 
explant for the organogenesis and cmbryogenesis of Phalaenopsis. Different 
ex:plants were cultured for s~een (16) weeks (2 weeks-dark: 14 weeks-light) on 
modified Knudson Formula C medium supplemented with different levels of 
NA~ BAP and combination ofboth. Callus and organ firmations were ad:liewd 
at 1..:2 ppm NAA, 14 ppm BAP and of both. Shoot explan.ts showed better 
response than leaf tip~ root tip, root base and le.afbase. On the otbe.r hand, some 
calli have developed &om leaf tip failed to differentiate while others had leaf 
fbrmation. No significant differences were found in the length of shoots among 
all treatments. 52% of shoot ex.plants twned green while the rest were vitrified. 
This experiment also demonstrated that Phalaenopsis shoot explants could 
differentiate into full-developed shoots even without the presm.c.c of plant growth 
regulators. This mjiy be attributed to the presence of meristematic tissues in 
shoots and the addition of hormones merely enhances organogcnesi:s. 

Keywords: Pha/tsettf)psls sp. explant'7 Orchidaceae, embryog~esi.s, 
organogenesis, in vitro culture, modified Knudson Formula C medium 
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University of the Philippines Los Baftost College, 4031 Lapna 

A full length chitin.ase gene was cloned from a Philippine strain Serrotia 
marcescens considered as a bacterial entomopathogen. Chitinase is one of the 
main hydrolytic etlZ}'l11es used by Serratia spp. during insect pathogenesis. For 
the prokaryotic chitinase gene to be expressed in eukaryotic systems such u 
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plants, a suitable plant expression cassette is very important. The expression 
cassette is based on a co-transformation ~em where the gene-of~interest (001) 
and the antt1>iotic selectable marktr gene are. physically separated. The chitinase 
gene from a TOPO clon;ng vector was transferred to a pGTVa expres&on vector 
using a directional cloo.ing approach. Initially, the cihitinase gene was re-amplified 
and cloned into the TOPO cloning vector. Specific restriction enzymes were 
used to aat specifically the dlltinase gene and Che pGTVa for directional ligation. 
The ligation product was transftnned in E. coll and the plasmid minipreps vaified 
for the presmce of the chitinase gene. COLQNY .. PCR, molecular weight size and 
COLOSTARf-PCR were used to verify the presence of chitinase gene. A 
directional strategy will fast-track the construction of a plant gene e'Xpression 
cassette and we are now ready to transfer the chitinase gene into corn in our 
effort to develop a transgenic com with insect resistance to the Asiatic com 
borer. 

Keywords: directional cloning, chitinase, Serratia marcescens, expression 
cassette, com borer 
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Coconut (Cocoa nucifera L.} is the major export crop of the Philippines 
due to its vegetable oil which is rich in mediwn-chain fatty acids. Several genes 
arc involved in fatty acid synthesis in coconut. Among them are~ acyl-ACP 
thioesterase (TE), phosphatidic acid phospbatase (PAP), acyl carrier protein 
(ACP), acetyl CoA carboxylase(ACcase), lysopbosphatidicacid acyl transferase 
(LPAAT) and S..keto acyl (ACP) synthase 3 (kAS 3). To isolate and detect for the 
presence of isoforms of each gene at the 4,5 and 6 mo old cocoout endospenns 
and to establish an ontological significance of the genes involved in fatty acid 
synthesiSt the 3 'RACE method was used. 
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For TE, two bands were, deteicted in the 5 and 6 mo. old .coconut 
endospe.rrns. For PAP, three bands were detected in the 6 mo old coconut 
endosperm. For ACP, a single band was detected in the 4 mo old coconut 
endospe.rrn. For ACCase, 2 bands ftem the 4 mo. old and 8 bands from "the 6 mo 
old coconut endosperms. For LPAAT, 2 bands were det«ted in the 6 mo old 
coconut endosperm. For KAS 3, l bands WeTe detected from the 5 and 6 mo old 
c;oconut endosperms. 

The results obtained indicate the presence of each of the genes and 
their isoforms at wrying ag~ of the ~ut endosperm. Furthermore, the results 
obtained sh.ow an ontological pattern of significance in the expression of genes 
involved in fatty acid synthesis in coconut. 

Keywords: coconut, medium chain fatty acid, isofoon, RACE (Randomly 
Amplified cONA Ends), fatty acid synthesis 
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MOLECULAR ANALYSIS OF RFSVERATROL SYNTHASE GENE 
IN PEANUT (Aracti! /fypogaea L) 
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The transformation ofresveratrol synthase (RS) into important crops 
has been an attractive option since it is the key enzyme in the $Yllthesis of 
resveratrol (3, 4', S-trihydroxystilbene)~ a stilbene phyoalexin that has anti­
leukentic, antioxidant and cbemopreventive properties. Therefore, the gme 
encoding the enzyme for resveratrol biosynthesis is a very important gene not 
ooly in agriculture but aJso in the field ofbealtb and medicine. The full lmgth RS 
gene was isolated and cloned using genomic DNA from germinating seeds of 
peanut (Arachis hypogaea L.) by PCR. A 1.5 kb PCR product was generated 
using RS-specific primers. Multiple sequence alignment of the isolated genes 
showed that they have high similarity with each other a.nd with known RS gertes. 
Fwther analysis revealed the presence of two exons ( exon 1: 180 bp and partial 
exon 2: 197 and670 bp) andQD.eintron (331 bp). The conserved MVSVSG and 
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RSMAI that flanked the RS gene were also evident based on the DNA sequence 
of RS. Approximately 150 bp of sequence data was missing due to ]imitations of 
PCR cycle sequencing and this missing region contain the highly conserved 
active site (cys

11
v.) predicted to be involved in the condensing reaction of a 

polyketide synthase. Further sequencing using an internal primer should be 
dooe to obtain the full sequence of the isolated RS genes. Non~random differences 
in the nucleotide sequence alignment and in the partial restriction sites in both 
exons and introns were observed suggesting the presence of at least two RS 
genes in peanut. In conclusion~ a full length and fimctional resveratrol synthase 
gene was cloned from peanut and we are now in the position to transfer this gene 
to important crops by genetic engineering. Stable expression of the RS gene in 
plan.ts may lead to enhanced protection from microbial infe<.tions and increasing 
their nutraceutical value. 

Keywords.: molecular analysis~ resveratrol synthase, peanut, nutraceutical value 
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PARfJAL CHARACTERIZATION AND MOLF..cuLAR CLONING OF 
SWEETPOTATO FEATHERY MO'ITLE VIRUS (SPFMV) 
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Sweetpotato feathery mottle virus ( SPFMV) has been identified as one 
of the most impo11ant constraints in sweetpotato production. The virus has 
been noted in large sweetpotato fields in Central Luzon. Spreading over most of 
the sweetpotato areas, it has led to substantiat yield losses and the loss of an 
impQrta.nt "·ariety caJJed "Bureau''. 

Several SPFMV isolates have been characterized based on differential 
reactions to diagnostic hosts .. Ipomoeo setosa and 1 nil. The virus was purified 
from mechanically inoculated l nil using cesium chloride (Cscl) step gradient 
centrifugation giving a faint opalescent band near the bottom of the centrifuge 
tube. The virus yield ranged from 9-30 mg /kg with A 260nm/ A280nm ratio of 
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around 1.2. The purified virus was infectious and exhibited flexuous rod particles 
typical of a potyvirus under an electron microsoope. 

Further characterization of fu€ SPFMV isolates by reverse transcriptase 
polymerase chain reaction (RT PCR) of the purified virus resulted in the 
amplification of the coat protein gene of SPFMV using two sets of primers 
designed to amplify the partial and fuU length coat protein gene ofSPFM'I. The 
expected PCR product sizes of 400/bp and 1.0 kb for partial and full length CP, 
respectively were obtained and successfully cloned using the TOPO TA cloning 
kitofINVITROGEN. 

Such results on the characterization and cloning of SPFMV would be 
very useful in illuminating its position within the potyvirus group. Moreover, 
information on the molecular aspects of the virus would help facilitate the 
development of rapid and sensitive techniques for virus detection and 
identification which are important in monitoring virus infection in the field. 

Keywords: sweetpotato feathery mottle virus (SPFMV), potyvirus. cloning, 
purification, primers, coat protein gene (CP) , reverse transcriptase polymerase 
chain reaction (RT PCR), sweetpotato. 
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1\vo advanced back:cr<>Ss inbred lines of rice (Oryza saliva L.). RF 52 
(IR 64 x Kamal Local) and RF 57 (Tequing x Basmati) wero characterized based m 
ten grain quality traits. Quantitative trait loci (QTL) controlling grain quality 
were also determined by selective-genotyping using Simple Sequence Repeats. 
Sixty-nine putative QTLs controlling grain quality traits were detected, 42 for 
RF52 and27 for RF 57. These QTLs ere widely distributed OV«the 12 chromosmles 
of rice and together explains the phenotypic variation fur the analyzed grain 



quality trrJti in th~ two populations. QTLs, for amyfose cootentwere located in 
chroma!Oines 3 and 5 {RF 52) and 8 (RF 57). Three QTI.s eadl for gel consistency 
were identified in cbrontesomes 2 and 11 for tbe tYt!> 1;:tos,.~~ and ihe· r~ wue 
identified in chromosomes 3,4,6 (RF S2) and S (RF· S?). QTLs f« gelatin.izatioo 
temperature \\~e located in chrort1osrnn~ l ~~4 (RF52)l 2 .and 8 (RP S7); for aroma 
in 1 s7 ,8 {RF 52)~ 9, J 0 and l l (Riq57); fur CQJkoo kernel lmgth in lA,5~ l 0 (RF 52)~ 
2,5 7 and 12 {Rf 57); for ~ed kerrtel width in 5"'6, 7 ,Sil 0 I! (RF52Jarui !t~ (RF 
57); fwooukedkernel length-width ratio in 5,6,7,B~lOtl l (RF' 52)widtwom 7s.nd 
Mf! in 12 (RF 57); b-un.cooked kt."tnel. length in t~6,9~l 1,l2 (Rf' 5212,5 and lO(RF 
57); for unoouked kmlel wklth in 3~4,8,J 0, 11 (RF52)~ 216,8 and 11 (RF 57); and fa 
WJ<X>Oked length .. width. ratio in 6~9 (RF 52) 2 and 6 (RF 57). 

Keywonk: quantitativettait loo~ simple scqueo.CCJ repeats}' grain quali~ antyl~ 
cooked kernel length and width 
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Chloroplast DNA (cpDNA) is oftenly used in the field of ·plant 
systematics. In this study, Ributosebisphosphate carbox-ylase large sub-unit 
(rbcL) primers are used in the analysis of genetic differentiation of different 
ginget (Zingiberaceae) species through random amplific.ation ofpoJ:ymorpbic 
DNA (RAPP) of the isolated cpDNA The genomic DNA from sixteen ginger 
species found iI1 the :University of the Philippines Diliman campus was initially 
extracted. Using polymerase chain tea"ii.on (PCR), rbcL primers were applied to 
amplify the rbcL gene in the cpDNA of each sample. Another cycle of PCR was 
then performed using:RAPD primers to assess genetic diversity among the gingeJ' 
species. Using cluster ana1ysis·~ species having similar banding patterns are 
more closely related CQttlpared to tho.'>e v..itb wrying pattrsns. A dendogram was 
also produced to aid in the asses..~ment of the relationship among the g.inger 
species. 

Keywords: Zingiberaceae, ginger, phylogeny; ribuJ.orebisphosphate carboxylase 
large sub--unit (rbcL). random ampJifiattion of polymorphi.c DNA (RAPD)~ 
chloroplast DNA (cpDNA) 


